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(Last Mile)」網路 (即接取網路) 的舖設
上，還有另一種新選擇，即無線光通訊網
路  (Wireless Optical Communication, or 
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 In the last mile deployment of the access 
networks, people usually use fiber optics, 
copper wires, or wireless networks (Wi-Fi 
networks). However, the fiber optics and 
copper wires cost a lot. For an office the cost 
of fiber optics deployment may cost about 
200,000 US dollars and take four to twelve 
months to construct. For wireless networks, 
the radio frequency (RF) channels are 
licensed and have to get restricted permit in 
advance. This will restrict the use of wireless 
networks in practical. There is another choice 
for the last mile networks deployment, 
wireless optical communication networks or 
called free space optics (FSO). In FSO, audio, 
video, images, and data can be transmitted 
from laser diodes or light-emitted diodes 
(LED) through air to the receiver side. The 
receiver side is made by photo diodes (PD) 
and the corresponding receiver circuits. The 
highest bit rate of FSO can reach 2.5Gbps, 
and the cost is only 1/3 to 1/10 of the fiber 
optics. The construction time needs only 
three hours. The FSO needs no licensed RF 
channels, and the bit rate is much higher than 
Wi-Fi networks. It is a potential network for 
future use, and needs to study and develop it 
further. 
 
 In this project, we are going to propose 
a low power, low cost, and high performance 
transceiver for FSO in Wi-Fi scaled usage. 
Our main goal (described in the main 
proposal) is to construct a blind people 
guidance system. In the guidance system, we 
will use FSO idea to transmit and receive the 
information of blind people. We need many 
communication points to locate and monitor 
the situations of the blind people. Actually all 
the communication points are made by FSO 
transceivers. Therefore, the cost of the 
transceiver should be low and the power 
consumption of the transceiver should be 
very low, too. Since FSO in Wi-Fi scaled 
usage is a very potential network trend in the 
future, it may be popular in the very near 
future. In this project, besides low cost and 
low power consideration, we try to develop a 
high performance FSO transceiver, and make 
it to be used both for our blind people 
guidance system and for future high-end 
applications. The transmitting and receiving 
bit rate of this proposed transceiver is 
targeted at least 50Mbps. This is a three-year 
project. In the first year we will try to define 
specifications of the system and sub-blocks, 
and to design and implement key devices 
such as receiver front-end (FE), clock 
recovery circuit, word detection circuit, and 
transmitting driver. In the second year, we 
will try to seek the possibilities of the 
integration of this FSO transceiver. Finally in 
the third year, we will try to integrate our 
































































































[3]. H. H. Kim, S. Chandrasekhar, C. A. Burrus Jr., 
and J. Bauman, “A Si BiCMOS transimpedance 
amplifier for 10-Gb/s,” IEEE J. Solid-State 
Circuits, vol. 36, pp. 769–776, May 2001. 
[4]. M. Ingels and M. S. J. Steyaert, “A 1-Gb/s, 0.7-μ
m CMOS optical receiver with full rail-to-rail 
output swing,” IEEE J. Solid-State Circuits, vol. 
34, pp. 971–977, July 1999. 
[5]. S. M. Park and C. Toumazou, “Low noise 
current-mode CMOS transimpedance amplifier 
for giga-bit optical communication,” in Proc. 
IEEE Int. Symp. Circuits and Systems (ISCAS), 
vol. 1, June 1998, pp. 293–296. 
[6]. B. Razavi, “A 622 Mb/s 4.5 pA/       CMOS 
transimpedance amplifier,” in IEEE Int. 
Solid-State Circuits Conf. (ISSCC) Dig. Tech. 
Papers, Feb. 2000, pp. 162–163. 
[7]. S. M. Park and H. -J. Yoo, “1.25-Gb/s regulated 
cascode CMOS transimpedance amplifier for 
gigabit ethernet applications,” IEEE J. Solid-State 
Circuits, Vol. 39, pp.112–121,  Jan. 2004. 
[8]. S. S. Mohan, M. del Mar Hershenson, S. P. Boyd, 
and T. H. Lee, “Bandwidth extension in CMOS 
with optimized on-chip inductors,” IEEE J. 
Solid-State Circuits, vol. 35, pp. 346–355, Mar. 
2000. 
[9]. K. Schrödinger, J. Stimma, and M. Mauthe, “A 
fully integrated CMOS receiver front-end for 
optic gigabit ethernet,” IEEE J. Solid-State 
Circuits, vol. 37, pp. 874–880, July 2002. 
[10]. W. -Z. Chen and C. –H. Lu, “A 2.5 Gbps CMOS 
optical receiver analog front-end,” in Proc. IEEE 
Custom Integrated Circuits Conf., May 2002, pp. 
359–362. 
[11]. J. Lee, S.-J. Song, S. M. Park, C.-M. Nam, Y.-S. 
Kwon, and H.-J. Yoo, “A multichip on oxide 1 
Gb/s 80 dB fully-differential CMOS 
transimpedance amplifier for optical interconnect 
applications,” in IEEE Int. Solid-State Circuits 
Conf. (ISSCC) Dig. Tech. Papers, Feb. 2002, pp. 
80–81. 
[12]. S. M. Park, J. Lee, and H.-J. Yoo, “1-Gb/s 80-dB 
Fully Differential CMOS Transimpedance 
Amplifier in Multichip on Oxide Technology for 
Optical Interconnects,” IEEE J. Solid-State 
Circuits, vol. 39, pp. 971–974, June 2004. 
[13]. I. -H. Wang, C. –S Liu, and S.-I. Liu, “A low 
power 5Gb/s transimpedance amplifier with dual 
feedback technique,” in Proc. IEEE Int. Symp. 
Circuits and Systems (ISCAS), vol. 1, June 1998, 
pp. 293–296. 
[14]. B. Analui and A. Hajimiri, “Multi-pole 
bandwidth enhancement technique for 
transimpedance amplifiers,” in Proc. Eur. 
Solid-State Circuit Conf. (ESSCIRC), 2002,pp. 
303–306. 
[15].B. Analui and A. Hajimiri, “Bandwidth 
enhancement for transimpedance amplifiers,” 
IEEE J. Solid-State Circuits, vol. 39, pp. 
1263–1270, Aug. 2004. 
[16]. F. Beaudoin and M. N. El-Gamal, “A 5-Gbit/s 
CMOS optical receiver frontend,” in Proc. IEEE 
Int. Midwest Symp. Circuits and Systems 
(MWSCAS), vol. 3, 2002, pp. 168–171. 
[17]. A. K. Petersen, K. Kiziloglu, T. Yoon, F.Williams 
Jr., and M. R. Sandor, “Front-end CMOS chipset 
for 10 Gb/s communication,” in IEEE RFIC Conf. 
Dig. Papers, June 2002, pp. 93–96. 
[18]. M. Kossel, C. Menolfi, T. Morf, and T. Toifl, 
“Wideband CMOS transimpedance amplifier,” 
Electron. Lett., vol. 39, no. 7, pp. 587–588, Apr. 
2003. 
[19]. C. Kromer, G. Sialm, T. Morf, M. L. Schmatz, F. 
Ellinger, D. Erni, and H. Jäckel “Bandwidth 
enhancement for transimpedance amplifiers,” 
IEEE J. Solid-State Circuits, vol. 39, pp. 885–894, 
June 2004.
六、圖表 
Comparison Table of PIN Photodiodes: 















PTD-0027 N/A 2 1.3 0.18 
















PTD-0060 N/A 10.5 5.5 1.58 
PTD-0090 N/A 25 12 4.06 
PTD-0120 N/A 38 22 7.7 
 















S3590-02 920 0.62 75 10×10 
S2506-02 960 0.56 15 7.7 
S8255 900 0.53 3 7.0 
S8314 800 0.2 4 0.5 
S3883 840 0.6 6 1.7 
 

















































0.5pF 10μA/eye 100 7pA 









0.5pF N/A 135 
4.2pA 










N/A N/A 30 
4.5pA 

























0.6pF N/A 115 
17.3pA 









0.7pF N/A 40 
16pA 



























1pF 20μA/eye 6 10pA 










0.3pF 20μA/eye 8 9pA 










0.5pF N/A 138 
4.5pA 










0.2pF N/A 47 
13pA 















































圖四、PIN Photodiode 等效電路。 
 
圖五、各種材料 PIN Photodiode 之波長回應曲線圖。 
 
圖六、Transimpedance Amplifier 電路圖。 
